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MECHANICKS. 

Forty Guineas were this Seffion voted 
to Mr. Robert Hall, junior, of Bas- 
ford, near Nottingham, for his ingenious 
Invention of a Method toEXPANDASET 

OF BARS PARALLEL TO THE AXIS OF A 

crane ; by which means the velocity of 
the Rope in railing Weights may be in- 
creafed or diminiftied in proportion to the 
load to be raifed. 

SIR, 

AS the Society for the Encouragement 
of Arts, Manufactures, and Com- 
merce, have for feveral years been defirous of 
fome improvement on the Crane for Wharfs, 
I have fent a model of ope, for their infpec- 
tion, with fome drawings to elucidate it $ 
and beg you will do me the honour to lay 
them before the Society. 

I am, Sir, 

Your mod humble feifvant, 
Basford, Robert Hall, junior. 

Jan. 13, 1794. 

Mr. More;, 



284 MECHANICJC& 

Explanation of tbeFh ate of Mr. Ha 1.1/$ 
Expanding Crane. 

The Re$l, fig. 1, i? formed of two parts, 
fig. 2 and 3. The wheels or circles of fig. 3 
?re held faft on the fpindle or axis of the 
wheel by pin$, a, and have fpiral grooves cut 
in each wheel, as feen at b. The wheels, 
fig. ?, have eight long mortifes, c> c, cut in 
each of them, and are connected with an 
iron tube, d 9 having a flange or collar at each 
end, with fcrews, e, e, to fatten the wheels. 
When all the parts are put together, as fig, 1 , 
the axisj^ fig, 3, goes through the tube and 
"wheels, fig. 2, fo that the two parts are con- 
nected. In fixing the crofs bars, one of 
which is ken detached, fig. 4, the parts be- 
tween the dotted lines, g, g, Aide in the 
mortifes, fig. 2 j and the fmall ends, or te- 
nons, b, Jo, Aide in the fpiral grooves, fig. 3. 
When the two parts are locked by the catch, 
/, fig. 1, which has a. fpring for that pur- 
pofe, the bars are faft $ but, when the re- 
lative fituations of fig. 2 and 3 are altered, 
by the hook k being paffed through the 

hole 
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hole /, as (hewn in fig. 6, the bars will 
all of them remove nearer or further from 
the centre, by means of the fpiral groove, 
fig. 3, letter b % fo that the reel may be en- 
larged or diminiflbed at pleafdre. 

To fet the hands of the workman at li- 
berty, there is a hook, k, which, when the 
reel is to be altered in its dimenfions, rauft 
be put into the hole /, fo that it fhall fup- 
port the catch up, and hold the part fig. 2 
faft at the fame time. The handle, m, is 
then to be turned till the reel is of the fize 
required ; when this is done, pufh out the 
hook k, and the crane is ready for work. 

It is neceflary to obferve that the tenons, 
h % b f muft be cut, fo that the outfide of all 
the bars next the rope fhall be at an equal 
diftance from the centre. If the tenon of the 
firft bar that is placed in the reel be cut like 
the tenons,^, h f fig. 4, the laftof them muft 
be cut the fame as the tenons, n> n, fig, 4 ; 
and all the other tenons, at the extremities 
of the feveral bars, muft be at proper di- 
ftances between thefe extremes, as is ihewn 
by the white dots P in the mortifes fig. 2. 
3 The 
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The S i lver Medal was this Seffion voted 
to George Butler, Efq. for his In- 
vention of a Bucket, for drawing. Water 
out of deep Wells, of which a Plate and 
Defcription are annexed ; and the Model 
prefented by Mr. Butler is referved in 
the Society's Repofitory, for the ufe of the 
Public. 

SIR, 

*\TOU may poffibly recoiled my well at 
Downe in Kent, which is about three 
hundred and fixty teet deep j and is worked 
by two buckets and a horfe-wheel, each 
bucket holding little lefs than a barrel j and 
are the fame fort of buckets, with the fame 
mode of emptying, as at Dorking, Dover, 
Hafted, and all the deep Wells I have met 
with. 

The great weight of iron on thofe buckets 
to make them fink immediately on defend- 
ing to the water, being obferved, together 
* with 
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with the heavy flat iron chain by which they 
are hung to the rope ; and which, pafling 
over a flat-grooved wheel above, brings the 
face of the buckets properly to the ciftern 
catch, fuggefted the following idea. 

A valve, of five inches diameter, was put 
into the lower head of a common light beer- 
barrel; a crofs was placed in the centre of 
the top of the barrel ; it was then let down 
into the well by a rope; it filled through the 
valve in the bottom, and came up very 
fteady and full, withfcarce any drip : what 
little drip there was fell immediately down 
the well from the valve in the centre of the 
bottom, without wetting the defcending 
rope, fuch wetting being very prejudicial to 
the rope, as in ufe with the old buckets ; for 
by the nature of their bails they afcend 
fwinging, fometimes flrike in pafling, and 
by fplafhing over the fides are never full. 

Two buckets on the new conftrudtion 
were immediately made with iron hoops, as 
light as poflible ; they have worked four 
years without being out of condition ; the 

hoops 
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hoops, chains, &c. of thefe buckets weigh 
lefs than the old ones by two hundredweight. 
The well rope is little more than half the 
fize and coft ; a much greater quantity of 
water is raifed in an equal time, and the la- 
bour of the horfe much relieved. 

Herewith I have fent you a working mo- 
del of the machine, fhewing the a&ion of 
the valve buckets, which I requeft you to 
prefent to the Society for the Encourage- 
ment of Arts, Manufactures, and Com- 
merce. I have not the leaft doubt that many 
gentlemen of the Society may improve upon 
the hint ; and I (hall be much pleafed to be 
the means of giving any affiftance to thofe 
countries who labour under the lamentable 
inconvenience of deep wells and little water* 

I am, Sir, 

Your moft obedient fervant, 

George Butler. 

Grtat Rujfel-Jlreet* 
Nov. 22, 1793. 
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Explanation of the Plate of the Model of 
Mr. Butler\t Machine for raising 
Water, and improved Water- 
Bucket. 

A A. Two pofts fixed in the curb of the 
well, oppofite each other, and grooved 
within to receive the ends of the collar. 

B. Two parallel bars, which bear down 
the fmall iron arms or crofs as the 
bucket afcends, and open the valve to 
difcharge the water. 

C C. The collar refting on pegs in the 
groove y and, being lifted by the bucket 
in afcending, communicates by a rod 
or line down the groove, with the fhort 
end of the moveable bars at D : the 
fnort end of thefe bars, which work on 
an axle at E, being fo moved, draws 
forward the trough, F, with an in- 
creafed velocity, by means of the lines 
pafling from it over the pullies G, G, 
and fattened to the long end of the 
bar at H, by this a&ion the trough 
runs under the bucket, and is ready to 
T deliver 
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deliver the water into the ciftern, I ; 
when the valve Q, (which is about five 
inches diameter) is opened by the 
crofs, L, ftriking the bars at B. 

F. The trough, moving on four brafs rollers; 
' which, on the water being delivered, 
runs back, as the bucket defcends, 
with the fame velocity as it was drawn 
forward : this is done by means of the 
weight, K, hid w r ithin the lining of 
the model, and cqnne&ed by a line, 
pafiing over a pulley in the frame 
above, to the centre of the hinder part 
of the trough, 

L. Two thin pieces of iron fixed acrofs 
the top of the bucket : in the centre 
of thefe pieces is placed the fmall iron 
ilandard, M, on which is a collar with 
four arms, N, made to move up and 
down ; above the collar is a fmall brafs 
pulley in the mortife, O, in the upper 
part of the ftandard, and a loop to which 
the well-rope, P, is made fail : to one 
of the arms of the collar is tied a cord, 
i which 
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which pafles over the brafs pulley 
above, and then down to the lip of the 
valve ; fo that the crofs, L, being 
preffed againft the bars, B, is forced 
downwards, the cord drawn up, and the 
valve opened. 



T 2 The 
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The following Attempt to obtain and pre- 
ferve Practical Standards, for ad- 
j lifting, in future, the Weights 'and Mea- 
fures of this kingdom, is refpedtfully 
prefented to the Society by their Secre- 
tary. 

MANY learned and ingenious perfons 
have employed themfelves in at- 
tempting to difcover an univerfa] Standard of 
Weights and Meafures, renewable (in cafe 
of its being loft) in any climate, and under 
any circumftances $ and fome papers on this 
fubjedt have been fubmittted to the public, 
within thefe few years, by Mr. Hatton (fee 
Vol. I. page 239) and Mr. Whjtehurftj 
but, after paying every attention to this mat- 
ter in my power, I am induced, with due 
deference to fuch authorities, to conclude, 
that fuch a ftandard may rather be con- 
fidered as a thing defirable, than likely 

5 t0 
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to be obtained, at leaft fo as to ferve prac- 
tically the ufes in common life.' I fhall 
therefore beg leave to fubmit my thoughts 
on this head, confidering that what may 
be hereafter faid, is intended folely as an 
eafy method of forming and preferring a 
Standard of Weights and, Meafures for the 
ufe of thefe kingdoms, or any other that 
may think proper to adopt it; and which, 
it is prefumed, will anfwer all that is wifhed 
for in obtaining a Practical Standard for ad- 
jufting in future the weights and meafures of 
this country. 

For this purpofe I advife, that a certaip. 
weight be aflumed, and called a pound ; and, 
to avoid, as much as poffible, any innovation 
or confufion, let this aflumed weight be ad- 
jufted by the prefent flandard pound Weight 
at his Majefty's Exchequer, or the Guild- 
hall of London. This weight may be made 
of brafs ; but, as all metals are fubje£t to 
decay and lofs by corrofion, by {he air, fric- 
tion, &c. let a piece of agate, or other hard 
ftone, be cut into the form of an egg; and 
T 3 when 
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wheii brought exactly to the weight of the 
brafs ftandard by carefully grinding and po- 
licing, let it be preferved in a proper cafe 
lined with foft cloth or velvet, to be reforted 
to whenever there may be occalion, A piece 
of agate of this form feems fo unlikely to be 
injured by any means, except fuch a degree 
of violence as may break it, that there can be 
little doubt of its remaining of the fame 
weight for ages ; more efpecially as it will 
be effectually guarded from the a&ion of the 
air, and all motion in its cafe, and never 
expofed, but on occafion of comparing the 
brafs ftandard with it ; which, to prevent 
error, fhould be done at ftated times, as once 
in twelve months, on a day fpecifically ap- 
pointed for the purpofe, in the prefence of 
fuch officers as may be nominated, and with 
as much form and precifion as is ufcd in 
the trial of the Pix to determine the ftand- 
ard of the Coin. 

I have hitherto only mentioned the pound 
weight; but it is obvious that all the parts 
of the pounds as the half, the quarter, the 

ounce, 
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ounce, &c f fhould be provided for in the 
fame manner. Let it be underflood that the 
pound hitherto fpoken of is fuppofed to 
be what is generally called the Avoir- 
dupois pound, and divided into fixteen 
ounces, each dunce fubdivided into fixteen 
drachms. As this is the weight by which 
all large commodities are weighed, it does 
not appear to have been thought neceffary 
that weights fmaller than the half-drachm, 
or the thirty-fecond part of the ounce, fhould 
be introduced; but, as that weight is nearly 
equal to thirteen grains and one half Troy, 
it may be further divided, if judged proper, 
fo as to weigh fmall matters, as very fine 
thread, or other fuch like valuable commo- 
dities, more accurately than is generally 
pradtifed j and, if the drachm is fubdivided 
into eight parts, each of them will beequal 
nearly to three grains and a half Troy, 
To avoid confufion, all weights for this 
purpofe, when fold, fhould differ in form 
from the grains ufed as Troy weight, and 
be called by fome other name* 

T4 As 
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As it has been always cuftomary to have 
weights of different denominations ufed in 
thefe kingdoms, and no fufficient reafqn 
has appeared to juflify an alteration in thq 
pra&ice ; and as the Avoirdupois weight 
has been constantly ufed for large quantities, 
of goods,, and the Troy weight for fmallsr 
quantities and the more valuable common 
dities; let a Troy pound be prepared 
as has been already advifed for the Avoir- 
dupois, with its equal in agate, to be 
referved and uftd in all cafes as thq 
other; and let this pound be divided, as 
h^s been the ufage, for the goldfmith, into, 
ounces, penny-weights, and grains 5 and, for 
the apothecary, into ounces, drachms* 
fcruples, and grains ; each of them being 
adjufted in the molt accurate manner 
poffible, fo that all the aliquot parts (hall 
bear a due. proportion to the whole : and to 
this the moft fcrupulous exadtnefs is necef-* 
fary; for, from a defeat in this inftance, 
moft of the complaints on the want of a 
due Standard feem to have originated. 

Having 
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Having thus, in as concife a manner as 
poffible, fubmitted my opinion on an eafy 
way of obtaining a practical ftandard for 
weights, which may at all times be reforted 
to without danger of fuffering any diminu- 
tion in bulk or weight ; I (hall only further 
obferve that it may be advifable to have 
three fets of thefe agate ftandards, to be kept 
at different places ; whereby the danger of 
the lofs of fuch ftandard, by- fire or other- 
wife, will be effedtually guarded againft. 

I fhall now proceed to fuggeft a method, 
whereby meafures of length, and confe- 
quently meafures of capacity, may be formed 
from the afore-mentioned ftandards of 
weight. 

It. has been univerfally allowed that the 
weight of a cubic foot of clear foft river- 
water is equal to fixty-two pounds and a 
half Avoirdupois weight, or one thoufand 
ounces ; and the moft celebrated authors 
have thence calculated and publifhed the 
hydroftatic weight of many folids : this ap- 
pears a Angular circumftance, and not likely 

to 
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to have happened by chance, but to have 
been accomplished by means that have not 
been tranfmitted to us* As this, however, if 
not ftri&ly true, is not far from the truth, 
I prppofe forming a meafure on its principle, 
to be called the Britifh foot. 

Let, therefore, a hollow cube be made of 
brafs, of fuch dinienfion as to exactly con- 
tain a quantity of foft river- water, equal in 
weight to fixty-two pounds and a half, or 
one thoufand ounces of the above-defcribed 
Avoirdupois weight. To arrive at as great 
a degree of precifion as poffible, it may be 
proper to fix fomeftandard of heat, at which, 
it is intended, the above quantity of water 
may be reckoned to fill the cube, and this 
may be at fixty degrees of Farenheit's ther- 
mometer; 

It will probably be attended with con- 
fiderable difficulty and expence to procure 
fuch a veffel; but as it is to be prefumed 
that workmen may be found to execute it, 
the expence fhould be no objedl ; for fuch 
weights as are above defcribed, agreeing with 

fuch 
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fuch a veflel of water, will give a precifion 
to hydroftatic experiments, and determine 
the relative weight of folids to water, more 
clearly than is now eafily done,, and, at 
the fame time, form a decided ftandard of 
meafure. 

Having therefore procured fuch a cubic 
veffel, the length of one fide of it is to con- 
ftitute the *Britifh foot, which is to be divided 
into twelve inches, and thofe inches into 
fmaller parts, as ufual. It is hardly necefTary 
to fay that fuch a meafure of length being 
obtained, it will be proper that ftandards 
be made in the manner formerly executed by 
Mr. Bird ; or, if any better have been dif~ 
covered, that fuch be adopted. 

From the ftandard Britifti foot are to be 
calculated all meafures of length, as yards, 
furlongs, miles, &c. It will, therefore, be 
highly proper to have fome of thefe ftand- 
ards moft carefully executed, and preferved, 
as has been already mentioned concerning 
the ftandard weights; and that thofe in ufe be 
alfo from time to time examined, and com- 
pared 
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pared with fome one kept for that purpofe : 
fo that, fhould any error arife, it may not 
long fubfift, and confequently not become 
of magnitude fufficient to do any injury. 

From this meafure of length, it is eafy 
tQ afcertain all meafures of capacity; and 
if the feveral old Ads of Parliament which 
are ftill in force be carefully attended to, 
and the perfons employed to authenticate 
the meafures by ftamps, are fully informed of 
the neceffity of the feveral meafures being of 
the forms and dimenilons prefcribed by thofe 
laws, it is prefumed a general meafure and 
weight, fufficiently accurate for all prac- 
tical purpofes, may be eafily made and in- 
troduced throughout the kingdom ; and of 
what advantage this would be, need not be 
mentioned. 

At the beginning of this paper, it was 
obferved, that I intended merely to confine 
myfelf to a practical method of obtaining 
a weight which might ferve as a ftandard 
for this kingdom. All theory, and all ma- 
thematical calculations, have therefore been 

feduloufly 
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feduloufly avoided ; and I have through the 
whole endeavoured to form the new ftand- 
ard on the bafis of the old one, thereby 
avoiding as much as much as poffible all in- 
novation ; and, although it has been fre- 
quently propofed to divide all weights and 
meafures decimally, which certainly in fome 
cafes would have its advantages, yet, when 
it is confidered how much the generality of 
the people would be perplexed and con- 
founded, fhould fuch a change be adopted, 
and reflecting how well the trade and com- 
merce of the kingdom may be carried on by 
conforming to the ancient mode, I have ad- 
vifed the adjufting the weights and meafures 
of this country by the means above men- 
tioned, which, as appears to me, may be 
eafily put in pra&ice with fufficient accu- 
racy for all the common purpofes of life. 



